INTRODUCTION
The provision of general dental care has seen a paradigm shift in recent years. 1 This shift is due in part to new materials and bonding techniques but also due to the appetite of a discriminating public who now request an aesthetic result for all their treatment, be it a simple filling or denture replacing teeth in the aesthetic zone, through to more complex procedures requiring multiple indirect restorations. 2 The dental motives for seeking aesthetic dental treatments may often seem obvious, for example, to correct a malocclusion or to ensure function and stability. However, less obvious reasons may explain a person seeking these treatments. These, often psychological, factors may include a person's self-perception of their appearance and social pressures. [3] [4] [5] The psychological profile of patients undergoing aesthetic dental procedures has
Objective We explored the role of personality and pre-treatment contentment with one's face and body in predicting satisfaction following simple aesthetic dental procedures. Methods In a single-centre repeated measures cohort design we examined the extent to which patient personality and baseline satisfaction with one's face and body predict post-treatment satisfaction. Data were collected from 60 patients attending a UK general practice in 2012. Adults (M age = 60.7 ± 12.6 years) receiving simple, routine aesthetic dental treatment participated. Satisfaction with one's face and body was assessed preand post-operatively through validated self-report measures. Results Although all participants were more satisfied posttreatment with their body overall (t [59] = 2.78, p <0.004) and with their face in particular (t [59] = 1.83, p <0.035), those scoring highly on neuroticism were generally unhappier both before and after treatment (r range = 0.277-0.360, p <0.05). In multiple regressions, post-operative facial satisfaction (R 2 = 0.475, p <0.001) was predicted by pre-operative facial satisfaction (β = 0.616, t = 5.912, p <0.001) and to a lesser extent by neuroticism (β = -0.241, t = 2.248, p <0.001). Baseline happiness with one's body (β = 0.851, t = 11.996, p <0.001) was the sole predictor of post-treatment body satisfaction (R 2 = 0.744, p <0.001). Conclusions Psychological variables may be important predictors of satisfaction with dental treatment and the clinical benefits of assessing them pre-operatively should be explored.
A factor related to satisfaction with one's overall appearance 15 and potentially to how patients may react to aesthetic dental procedures is personality. 16 The extent to which personality traits may predict patient satisfaction in dentistry has been examined extensively [17] [18] [19] [20] and we now know that satisfaction with one's dentition 19 and with one's smile 18 can be reliably predicted by personality traits such as neuroticism. Neuroticism in this context refers to emotional stability, with people scoring high on neuroticism being considered as less emotionally stable, more reactive to stress, more prone to mood swings and generally more self-conscious than people scoring low on this trait.
Although personality traits may be predictive of satisfaction with dental procedures, work in this area has not considered the role that patients' pretreatment satisfaction levels with their overall appearance may play on their evaluation of outcome. It could be that although personality factors predispose one to be more or less happy with the way they look, 15 their pre-treatment levels of satisfaction with their appearance are just as important. The significance of this idea for clinical practice lies in the fact that • Illustrates psychological variables which may be predictors of how satisfied patients are with aesthetic dental treatment.
• Suggests dental practitioners might benefit from assessing a patient's psychological traits using simple selfreport tools.
• Explains why patient satisfaction with simple aesthetic dental treatment is not always what dentists might expect.
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BRITISH DENTAL JOURNAL VOLUME 216 NO. 12 JUN 27 2014 whereas personality is said to be fixed and stable, 21 satisfaction with one's face and body is modifiable and an area that dental professionals can readily influence. It is known, for example, that where dental patients are exposed to 'ideal' facial images previously rated as highly attractive, their facial appearance satisfaction decreases. 22 It follows then that should baseline satisfaction with one's appearance be a reliable predictor of post-treatment, then satisfaction pretreatment dental consultations need to focus on enhancing these malleable and open to intervention impressions of one's face and body as a precursor to subsequent, posttreatment satisfaction.
Much research in the areas of personality and satisfaction has used self-report questionnaires as a reliable tool to gain an insight into aspects of an individual's self perception. 23 The Big Five Personality Test, based on the Big Five Personality Theory, measures the five fundamental dimensions of personality reliably 24 while the Slade Body Index 25 and simple Visual Analogue Scales have also been used in past research in the area reliably. 26, 27 On the basis of the above, this study examines the role of personality and pretreatment satisfaction with body and face in predicting post-aesthetic dental treatment satisfaction. The research questions addressed are: 1. Are patients' self-reported levels of satisfaction with facial appearance and with their body higher after aesthetic dental treatment? 2. Is there a relationship between personality factors, current and posttreatment satisfaction with aesthetic dental treatment? 3. How much variance in post-treatment satisfaction is predicted by personality and current satisfaction?
METHODS

Ethical considerations
The study adhered to the Helsinki protocol and approval was given by the King's College London Research Ethics Committee, (Reference number BDM/11/12-37).
Participants
Male and female participants over the age of 16 who could read and understand English were eligible to participate. They attended for the purposes of non-complex, aesthetic dental treatment at a multi-disciplinary General Dental Practice in South East England, UK between March-June 2012.
Procedures included were vital and non-vital bleaching, direct or indirect restorations in a tooth-coloured material that was visible and any form of denture in the aesthetic zone.
Materials
Participants completed the following measures:
Demographic and treatment questionnaire
This asked participants to report the aesthetic dental treatment to be undertaken, history of previous aesthetic dental treatment, sex and date of birth.
The Big Five Personality Test
24
Developed by Buchannan et al., this online personality test is based on the big five model and consists of 41 questions derived from the international personality item pool. It is validated and well documented in the literature. [24] [25] [26] [27] [28] The measure assesses the big five personality dimensions of extraversion, conscientiousness, neuroticism, agreeableness and openness. Each statement relates to the participant's perception of themselves. Participants were asked to indicate the strength of agreement with each statement using a scale from one (signifying strong agreement) to five (signifying strong disagreement) with two, three and four representing transitional responses. Participants were asked to respond as they felt at that moment in time and not how they wished to be in the future. They were also asked to answer as honestly as possible and in comparison to people of the same age and sex as themselves where relevant. The data collected from this questionnaire was imputed in to an online version http://www. utpsyc.org/Big5/. This software provided a numerical score for each of the five traits.
The Body Satisfaction Scale (BSS)
This reliable and valid 25 scale has been previously used in dental settings. 22 The BSS lists 16 body parts and participants indicate how satisfied they feel about each one by ticking a box from one (very satisfied) to seven (very dissatisfied). Higher scores in this measure indicate higher dissatisfaction with one's appearance.
Visual Analogue Scale (VAS) -face satisfaction
Participants marked how they felt about their face at that precise moment in time by marking on a 100 mm line ranging from 0 (not very happy) to 100 (very happy). Visual Analogue Scales commonly found in the literature are used to measure health outcomes and are sensitive enough to register changes before and after an intervention.
26,27
Procedure
Patients were identified by one of the six dentists at the practice as being eligible. Once aesthetic dental treatment had been prescribed and consented for, patients were invited to participate in the study. A verbal explanation of the study was provided to potential respondents following their consultation appointment with the offer of a follow up explanatory telephone call from the researcher. Reassurance that treatment provision and future care would be unaffected by their decision to participate was given and the anonymous and confidential data collection process was emphasised. The patient information sheet and the series of questionnaires were provided at this point. Participants were asked to either complete the pre-operative questionnaires at home on the day of their treatment appointment or attend 10 minutes early for their appointment and complete them in the practice waiting room.
Completion of forms was taken as consent of participation. The anonymised completed pre-operative questionnaires were handed in to reception and placed in a secure filing cabinet. Upon completion of treatment, participants filled in the post-treatment questionnaires in the practice waiting area.
RESULTS
Demographics
Eighty-six participants were approached to take part in the study and all agreed to take away the measures and consider participation. Twenty-three failed to fill in the pre-treatment questionnaire, 63 completed pre-treatment measures and 3 forms were lost to follow up due to incomplete completion. Final analysis used data from 60 people. The final sample consisted of older adults (M age 60.7 ± 12.6 years) and was balanced in gender (n = 29/31 males/females). See Table 1 for the sample demographic and previous aesthetic dental procedure profile.
Research question one: are patients' self-reported levels of satisfaction with facial appearance and with their body higher after aesthetic dental treatment?
In order to determine if post-treatment satisfaction was higher after the clinical dental procedure than at baseline, we evaluated satisfaction with one's face (VAS) and body (BSS) pre-and post-aesthetic dental treatment. Descriptive statistics for pre-and post-treatment scores for facial appearance as measured by a 0-100 Visual Analogue Scale (VAS) and Body Satisfaction (BSS) are shown in Table 2 .
Of the 60 people providing data, 31 had higher scores post-treatment on this scale, 17 had lower scores and 12 participants remained the same. In inferential testing, the overall sample satisfaction with their face as measured by VAS significantly increased post-treatment (paired t [59] = 1.83, p <0.035).
In terms of body satisfaction as assessed by the BSS, of the 60 people providing data, 38 were more satisfied post-treatment than they were pre-treatment, three were less satisfied than at baseline and nine participants showed the same body satisfaction after treatment as at baseline. Overall, BSS scores post-treatment decreased, indicating a statistically significant increase in overall satisfaction with one's body (paired t [59] = 2.78, p <0.004, 1-tailed).
Research question two: is there a relationship between personality factors, current and post-treatment satisfaction with aesthetic dental treatment?
Pearson's correlation coefficients were calculated for personality variables and pre-and post-treatment VAS and BSS scores. Higher scores on the personality variables show a higher degree of that particular personality trait. Higher VAS scores show greater satisfaction with facial appearance. Higher BSS scores show higher dissatisfaction with various parts of the body (Table 3) .
The only personality trait positively correlating with satisfaction (VAS and BSS) was neuroticism. Neuroticism was negatively related with both pre-(r = -0.255, p = 0.049) and post-treatment satisfaction with one's face (r = -0.360, p = 0.005). Neuroticism was also related reliably with pre-(r = 0.374, p = 0.003) and post-treatment body satisfaction scores as measured by the BSS (r = 0.277, p = 0.033). Overall, higher neuroticism was related to more discontentment with face and body both pre-and post-operatively.
Research question three: how much variance in post-treatment satisfaction is predicted by personality and current satisfaction?
Two linear regressions were run. Demographic factors (age, sex) and number of previous aesthetic dental procedures were hierarchically entered into step one, while the five personality traits and i) pretreatment facial appearance satisfaction (VAS) (regression one) or ii) pre-treatment body satisfaction (BSS) (regression two) were entered in step two, using a stepwise model. Primarily pre-treatment satisfaction with one's face and to a lesser extent neuroticism, predicted post-treatment satisfaction with facial appearance. Interestingly, no other personality trait tested predicted posttreatment facial satisfaction. All analyses were completed using SPSS v.18.
Satisfaction with facial appearance (VAS)
Demographics
Body Satisfaction (BSS)
DISCUSSION
The study has shown that, as expected, following simple aesthetic dental treatment patients were generally more satisfied with their face but also with their body overall, than before treatment. A significant correlation between neuroticism and general satisfaction with face and body was seen where those high in neuroticism were generally unhappier with their appearance both before and after treatment. No other personality trait measured by the big five model correlated with either facial satisfaction (VAS) or general body satisfaction (BSS). In predicting post-treatment satisfaction, multiple linear regression analyses confirmed that the individual's preoperative facial satisfaction profile and to a lesser extent neuroticism, were predictive of post-operative facial satisfaction. In terms of overall body satisfaction, the only reliable predictor post-operatively was the patients' pre-operative body satisfaction. So, the more content patients were generally with their body pre-treatment the more satisfied they seemed after treatment irrespective of personality.
Our findings extend previously published dental practice studies finding negative associations between neuroticism and patient satisfaction. 6, 17, 28, 29 The current findings further echo work 20 that found that pre-operative low appearance evaluation and body dissatisfaction were risk factors for post-operative dissatisfaction in a study on patients undergoing cosmetic facial surgery and dentistry. It is of interest, however, that neither neuroticism nor any other personality variable measured in this study succeeded in predicting post treatment satisfaction with one's body. It could be that people who opt to take up aesthetic dental work are people who are generally happy about the way they look overall, with the only concern being that of dental appearance.
It is also of interest and of significant practical clinical use to see that pretreatment satisfaction with one's face and body is a reliable predictor of post-treatment satisfaction. Unlike personality traits that are resistant to change, satisfaction with one's appearance is malleable. 22 As such, it would be useful to spend time assessing patients' satisfaction with their appearance preoperatively and ensuring that a patient is as clear about the positive (rather than those needing attention), aspects of their facial appearance as possible, before engaging in dental treatment. Our data suggest that, contrary to what may be happening in current clinical practice, it would be in the dentist's and patient's interest to ensure that patients start from as high a level of pre-treatment satisfaction as is practically possible, rather than focusing on the source of discontentment with their dentition. To this end, interventions to enhance body and face satisfaction in the short term that could be used in general dental practice should be evaluated in future work.
The current findings should, of course, be interpreted within the context of the study's limitations. Although our sample size was large enough for the purpose of the analyses we undertook, these findings should be replicated with a larger, demographically varied sample and with a variety of dentists. Analyses looking at the possible relationship between the dentist providing the treatment and post-treatment satisfaction, as well as the relationship between previous treatment satisfaction and current treatment provided, may prove useful further research avenues. Our sample was somewhat older than one may expect, a finding that is perhaps reflective of those currently able to afford aesthetic dental treatment in the UK on a private basis. Future research in this area should determine the demographics of a typical patient receiving aesthetic dental treatment. There was no consideration of ethnicity, religious or cultural beliefs, nor were complex aesthetic procedures studied, all of which may influence satisfaction. Levels of dental anxiety at various stages of the procedure were not measured. As is the norm with studies in this field we did not follow up patients longitudinally to explore whether their body and face satisfaction levels remained long-term. Outcome satisfaction in this study was measured using the parameters of the face and overall body, which are only two of the numerous factors that predict satisfaction. 10 The regression analyses we undertook show that a lot of variance in satisfaction post treatment can be explained by pre-treatment satisfaction levels and to a lesser extent neuroticism, but, obviously they do not imply any causative relationship between predictors and outcomes.
Aesthetic dental work undertaken in general practice is unusual in that not only does it include treatments undertaken for clinical necessity but also where no underlying disease process exists. These two differing patient groups may yield differing baseline satisfaction levels, which should be confirmed by further research.
Overall, the current study indicates the important role that patient beliefs about their face and body may have in predicting satisfaction with aesthetic dental procedures undertaken in general practice. General dental practitioners may benefit by considering and assessing these psychological variables before treating patients in pursuit of the perfect smile.
